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Outline

• Production Genomics Facility (PGF)

• Production changes

• Future of PGF Production
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US DOE Joint Genome Institute
Production Genomics Facility (PGF)

US DOE Joint
Genome Institute

Based in Walnut
Creek, CA

~250 FTEs
~$65M annual
budget

250 FTE’s total
  150 FTEs PGF
   60 FTEs LANL
   25 FTEs SHGC
   5 FTEs LLNL
  10 FTEs ORNL
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Production Genomics

•Fugu draft
completed October
2001

•Ciona draft in
progress

•JGI mapped &
sequenced regions
of mouse syntenic to
human chromosome
19

•Tools being
developed for whole
genome comparison

HUMAN

Fugu

White Rot
Fungus

Microbial

Ciona
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Microbial Genomes
October 2000
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Production Genomics - Finishing

•Chromosomes
5,16,19 will be
finished within next
12 months

•Stanford finishing
Chromosome 5 &19

•LANL finishing
Chromosome 16
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 Current Production Pipeline

Production FTE’s

•Libraries – 10

•RCA – 9

•Capillaries –17

Production Support

• Data Analysis – 4

• Production
Instrumentation – 6

• QA/QC – 1

• Production
Informatics - 7

• Amplification

• Sequencing Chemsitry

• Clean-up

•Whole Genome
Shotgun

•BAC,Cosmids

•Order and Orientation of
contigs

•Assembly verification

Libraries CapillariesRCA

•MegaBACE 1000

•MegaBACE 4000

Data
Analysis

Fail
Pass SHGC

LANL

Input DNAs
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Online tracking of progress – LIMS
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Online tracking of progress – LIMS
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Production Changes

• Implementation of Rolling Circle
Amplification (RCA)  - May ‘01

• MegaBACE 4000 – December ‘01
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Rolling Circle Amplification
RCA

•_29 DNA polymerase
•TempliPhi

-Isothermal reaction
-Highly processive
-Random hexamer priming
-Strand displacement
-Geometric amplification
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Rolling Circle Amplification
RCA

•_29 DNA polymerase
•TempliPhi

-Isothermal reaction
-Highly processive
-Random hexamer priming
-Strand displacement
-Geometric amplification
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Comparison of SPRI vs RCA:
Protocols

Inoculate from Glycerol Stocks

18 hour Growth – Higro Incubator

Lysis

Overnight Freeze

90 minute Centrifugation

Transfer Supernatant

Addition of PEG and Magnetic Beads

Incubation on Magnets

6 – 70% ETOH Washes

30 minute Air Dry

Addition of Water

QC  -  Agarose Gel

Glycerol Stock Transfer

Heat Lysis

Addition of RCA Mix

18 hour Incubation

Heat Inactivation

QC -  Agarose Gel

VS
In Summary:

• 3 days – 2 days

• Reduction of:

        -  Robots

        -  Space

        -  People

        -  Steps

SPRI RCA
Solid Phase Reversible

Immobilization
Rolling Circle
Amplification
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QC Agarose Gels:
Amplification vs Purification

SPRI

RCA

200ng
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RCA Production Line

•Combine Amplification and Chemistry Groups to 1 lab

• Built a simple automated process with 3 steps:

1) RCA

2) Sequencing Chemistry

3) In House ETOH/Bead Clean-Up

•Control DNA template concentration

•Decrease contamination

•Maintain a 384 well production line
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RCA Automation

• RCA
• TempliPhi

2. Sequencing Chemistry
• ET Terminators

3. BET
• Bead, ETOH, TEG

Hydra twister

Biomek FX

PE Thermocyclers
Cavro Dispense System

Matrix Platemate PE Thermocyclers Titertek Multidrop Incubator
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Result of Production Changes

    RCA             SPRI Change
Days 2-3 5 Increase turnaround
Steps 10 17 7 fewer steps
Space 1,150 sq ft 3500 sq ft 33% space reduction
# Phred 20 bases/day 35M 20M 75% increase
Pass Rate 94% 84% 12% increase
Read Length (q>20) 640 510 130 bases, +25%
FTE’s* 9 20 11 FTE reduction
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Production  RCA Results
Read Length

RCA vs SPRI Read Length Comparison
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Production RCA Results
Pass Rate

RCA vs SPRI Pass Rate Comparison
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MegaBACE 4000
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MegaBACE 4000
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MegaBACE 4000

Throughput Plan:

21 MegaBACE 4000
DNA Sequencers

63 MegaBACE 1000

Sequencers run 5+
days, 24
hours/day

Current month:
 700 Mb Q20/month

Goal :
1Gb Q20/month
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MB4000 vs MB 1000 Comparison
Read Length & Pass Rate

Comparison of Mega BACE1000 vs 4000
Read Length and Pass Rate
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• 120 BAC Libraries (120 –
230kb)

• 250 384 well chemistry plates

• 1000 96 well or 250 384 well
sequencing plates

• Average Pass Rate: 90%

• Average Readlength: 600

•  ~60 million q20 bases

Throughput Goal Summary
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Summary of Changes

Daily Q20 bases (in millions)

MegaBACE 1000

RCA

Months
April 1999 January 2002

MegaBACE 4000
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Future Of PGF Production

Production:
• Phase out MegaBACE 1000

•14 MegaBACE 4000
• 250 384-well plates/day
•Focus on Quality with increased production

Sequencing:
• 1 Gb q20 Sequence/month
• Continue work on Chromosomes 5,16,19
• Microbial Genomes
• Other Large Genomes

•Xenopus
•Poplar
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Next Microbial Targets

Agrobacterium tumefaciens 
Azotobacter vinleandii
Bifidobacterium longum
Clostridium thermocellum
Dechloromonas aromatica
Ehrlichia canis
Ehrlichia chafeensis
Geobacter metallireducens
Haemophilus somnus
Lactobacillus brevis
Lactobacillus casei
Lactobacillus delbrueckii ssp.
bulgaricus
Lactobacillus gasseri
Lactococcus lactis ssp. cremoris
Lactococcus lactis ssp. lactis
Leuconostoc mesenteroides
Methanococcoides burtonii

Microbifer degradans                
Oenococcus oeni
Pediococcus acidilactici
Pseudomonas syringae pv.
syringae 
Ralstonia eutropha
Streptococcus suis
Streptococcus thermophilus
Trichodesmium erythraeum
Brevibacterium linens
Pediococcus pentosaceus
Rhodospirillum rubrum
Psychrobacter
Exiguobacterium
Desulfuromonas acetoxidans
Desulfovibrio desulfuricans
Ostreococcus
Thalassiosira pseudonana diatom
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